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Endovascular procedures offer various methods for the treatment of posttrattmatic 
arteriovenous fi tulas. We report the treatment of a posttraumatic arteriovenous fi tula 
between the left subclavian artery and internal jugular vein combined with a large 
subclavian false aneurysm. To avoid left thoracotomy we attained control of arterial 
bleeding by means of a transfemorally introduced balloon catheter advanced into the left 
subclavian artery. We found that the combination of endovascular procedures with 
classical surgery can reduce the risks in the treatment of arteriovenous fi tulas. (J Vasc 
Surg 1997;25:587-90.) 
Long-standing arteriovenous (AV) fistulas can 
cause morphologic hanges in the contributing ves- 
sels and may lead to the formation of either arterial or 
venous aneurysms. ~ 
The gold standard in the treatment of AV fistulas 
is the stopping of communication between the con- 
tributing vessels combined with the reconstruction 
of the arterial and venous circulation. 2 
Excessive bleeding caused by venous hyperten- 
sion in the arterialized venous bed may complicate 
the surgical procedure. Because of extensive fibrosis 
blood loss could be significant in cases of traumatic 
AV fistula or when the fistula is located in a previ- 
ously operated field. 2 This case report presents the 
treatment of  a patient with a left subclavian artery- 
internal jugular vein posttraumatic AV fistula with a 
false aneurysm, combining classical and endovascular 
procedures. 
CASE REPORT 
A 67-year-old man was admitted as an emergency 
case to our department in January 1995 because of a 
tender, rapidly growing, pulsating mass in the left 
supraclavicular region. The patient history disclosed 
a shell splinter injury to the left supraclavicular ea 
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sustained in World War II. Later an asymptomatic 
mass gradually increasing in size appeared at the site 
of injury. A left thoracotomy was performed for txt- 
berculotic pleuritis in 1976. 
A few weeks before the patient was admitted, the 
size of the left collar mass rapidly increased accompa- 
nied by severe pain, hoarseness, and dysphagia. On 
admission the patient had a pulsating mass approxi- 
mately 6 cm in diameter in the left supraclavicular 
region (Fig. 1), The skin above the mass was tender 
and showed rubor, and continuous bruit was audible 
over the entire neck and skull. 
The barium swallow chest x-ray film showed an 
impression on the esophagus corresponding to the 
mass and the shell splinter above the left clavicle. The 
computed tomography scan revealed an aneurysmal 
enlargement of the left internal jugular vein and the 
left subclavian artery (Fig. 2). 
Arteriography localized the communication be- 
tween the left subclavian artery and the left internal 
jugular vein distally adjacent to the origin of the left 
vertebral artery. The subclavian artery showed a 
marked ilatation proximal to the AV fistula (Fig. 3). 
We performed emergency surgery with the pa- 
tient under general anesthesia because of the im- 
pending rupture of the aneurysm. We did not choose 
the transthoracic approach for the control of bleed- 
ing of the left subclavian artery because of the possi- 
bility of intrathoracic complications resulting from 
the previously performed left thoracotomy. A percu- 
taneous transluminal angioplasty balloon catheter 
(20 mm to 4 cm-7F1 10cm,  Cordis Corporation, 
Miami, Fla.) was introduced into the right common 
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Fig. 1. Preoperative view of left supraclavicular false an- 
eurysm. 
femoral artery and advanced thro~ugh the left subcla- 
vian artery to the origin of  the AV fistula. We dis- 
sected the internal jugular vein with the anterolateral 
surface of the false aneurysm with a left oblique collar 
approach. 
The balloon was inflated to stop the arterial flow 
through the fistula (Fig. 4), and the internal jugular 
vein was ligated distally to the aneurysmal sac (the 
central segment of the internal jugular vein was oc- 
cluded as a result of the trauma). After the sac of  the 
false aneurysm was opened, the clot was removed. 
We found a fistula 1 cm in diameter at the bottom of 
the sac, which was oversewn by interrupted stitches 
with 4-0 prolene. 
No attempt was made to remove the entire wall 
of the false aneurysm to avoid injury to adjacent 
structures. Only the anterolateral wall was resected, 
and the remnant cavity was closed with 4-0 prolene 
running sutures. No significant blood loss occurred 
during the procedure. 
Completion angiography demonstrated a equate 
closure of the fistula (Fig. 5). The postoperative 
course was uneventful, and the patient was dis- 
charged on the seventh postoperative day. 
DISCUSSION 
The treatment of AV fistulas has progressed sig- 
nificantly 4 since the first documented surgical inter- 
Fig. 2. Computed tomographic scan reveals false aneurysm (FA) 6 cm in diameter and 
communication (white arrow) between left subclavian artery (LSA) and FA. 
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Fig. 3. Selective angiogram of left subclavian artery (LSA) localizes site of AV fistula (white 
arrow) distally adjacent to origin of left vertebral artery (LVA). Blood from false aneurysrn (FA) 
is drained through left (LIJV) and right internal jugular veins (RIJV). 
Fig. 4. Intraoperative balloon catheter occlusion of left subclavian artery. 
vention by Brechet s in 1833. In the case of  small AV 
fistulas percutaneous catheter embolization 6 is possi- 
ble. Occlusion of superficially located small AV false 
aneurysms after arterial catheterization i juries is 
possible with external compression. 7 Application of 
the methods previously mentioned is not possible if 
the AV communication is too wide or the localiza- 
tion of the fistula is surgically inaccessible. 
Recently percutaneous transfemoral insertion of 
stented grafts has been an option for the treatment of 
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Fig. 5. Intraoperative completion angiogram demonstrates adequate closure of  fistula and 
aneurysmal enlargement of left subclavian artery (LSA, black arrow) proximally to left vertebral 
artery (L VA ). 
larger AV fistulas, 2,3 but this method is expensive, 
and long-term results are unlmown. In certain com- 
plicated cases such as the one described, when the 
AV fistula or the accompanying false aneurysm is 
located in a surgically inaccessible region, the surgical 
treatment could be combined with the less expensive 
and more widely available methods of  interventional 
radiology. 
Rosenthal et al. 6 reported on the treatment of  a 
traumatic superior mesenteric arteriovenous fistula 
by combining traditional surgery with percutaneous 
catheter embolization. There are some reports of  
Fogarty catheter tamponade of  ruptured abdominal 
aortic aneurysms in which the catheter was intro- 
duced into the arterial system at a remote site. 8,9 
In this case the large communication between the 
left subclavian artery and internal jugular vein and 
the possibility of  embolization into the cerebral and 
upper extremity circulation did not allow us to per- 
form a percutaneous transfemoral embolization. 
Because of  the central location of  the fistula and 
the size of  the false aneurysm, the subclavian artery 
was not accessible from the collar incision. A left 
transthoracic approach to the subclavian artery 
seemed to be extremely hazardous because of  previ- 
ous pleurectomy. In such complicated subclavian AV 
fistulas a percutaneous balloon catheter introduced 
at a remote site is a helpful tool for the surgeon. 
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